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rigidity and resistance to compression in any class of solids. Thus clear elastic jellies, and India rubber, present familiar specimens of isotropic homogeneous solids, -which, while differing very much from one another in rigidity ('stiffness'), are probably all of very nearly the same compressibility as water. This being 30'6*000 Per pound per square inch; the resistance to compression, measured by its reciprocal, or, as we may read it, '308000 Ibs. per square inch,' is obviously many hundred times the absolute amount of the rigidity of the stiffest of those substances. A column of any of them, therefore, when pressed together or pulled out, within its limits of elasticity, by balancing forces applied to its ends (or an India rubber band when pulled out), experiences no sensible change of volume, though a very sensible change of length. Hence the proportionate extension or contraction of any transverse diameter must be sensibly equal to £ the longitudinal contraction or extension: and for all ordinary stresses, such substances may be practically regarded as incompressible elastic solids. Stokes gave reasons for believing that metals also have in general greater resistance to compression, in proportion to their rigidities, than according to the faliacipus theory, although for them the discrepancy is very much less than for the gelatinous bodies. This probable conclusion was soon experimentally demonstrated by Wertheim, who found the ratio qf lateral to longitudinal change of lineal dimensions, in columns acted on solely by longitudinal force, to be about g- for glass.or brass; .and by Kirchhoff, who, by a very well-devised experimental method, found '387 as the value of that ratio for brass, and '294 for iron. For copper we find that it probably lies between '226 and *44r> by recent experiments1 of our own, measuring the torsional and longitudinal rigidities (§§ 609, 657) of a copper wire.
656. All these results indicate rigidity less in proportion to the compressibility than according to Navier's and Poisson's theory. And it has been supposed by many naturalists, who have seen the necessity of abandoning that theory as inapplicable to ordinary solids, that it may be regarded as the proper theory for an ideal perfect solid, and as indicating an amount of rigidity not quite reached in any real substance, but approached to in some of the most rigid of natural solids (as, for instance, iron). But it is scarcely possible to hold a piece of cork in the hand without perceiving the fallaciousness of this last attempt to maintain a theory which never had any good foundation. By careful measurements on columns of cork of various forms (among them, cylindrical pieces cut in the ordinary way for bottles) before and after compressing them longitudinally in a Brahman's press, we have found that the change of lateral dimensions is insensible both with small longitudinal contractions and return dilatations, within the limits of elasticity, and with such enormous longitudinal contractions as to £ or | of the original length. It is thus proved decisively that cork is much more rigid, .while metak}
1 «On the Elasticity *nd Viscosity of Metals' (W, Thomson}, Free. R.S.> May 186*.                          ,
